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w m m 

[000 1] m i2, Toll^S:^^ (Toll Like Receptor : TLR) (Oi^^jV^m^^iT^T 

RIFM^T^^— #^(TRIF-related adaptor molecule ;TRAM) j&^^CD^IfiE/^ 

[0002] /V (Toll) it^T-ft, i^^^a^^SBIS^^^iriStt©^ (0U*.fi % CeU 

52, 269-279, 1988. Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996#{$) , iZtcf&fo 
lZ&tfZmAffimft&&Mtt&f&ftmzm^X&Qm&t, Nature 406, 782, 
2000, Nat. Immunol. 2, 675, 2001, Annu. Rev. Immunol. 20, 197, 2002#fl&), 

^»^Toii«, m^mm^^»viy^v^— mlrr) sr^r-t- sisusijias^-c 

*vcv^, BfliSlMmKiiS^^^^J^«rt^^«^ "Pt?L£lL-igW#(iL-l 
R)(0^ia«rt^^Ptt^^V^^p^^^oTV^(^!lXL^ Nature 351, 
355-356, 1991, Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996, J. Leukoc. Biol. 
63, 650-657, 1998#$0 o 
[0003] Tonmfc^<D^%M<nttvy&mfe£tL(mx.&, Nature 388, 394-397, 

1997, Proc. Natl. Acad. Sci. USA 95, 588-593, 1998, Blood 91, 4020-4027, 1998 
, Gene 231, 59-65, 1999#fig) , thTLR^r^— fcoVvTtt: , Z.tl$.X~lZ10M<DT 
LR(TLRl~TLR10)5»^£;h/-CV^o TLR^T^— #00<D#ii1f|}£ 
£f&iiH~5^^^f&!i^3£f£(PRR: pattern recognition receptor) ^LT, %!*<D 
?^J®fr^'n^T-^^^ w ->'(PAMPs: pathogen-associated molecular patterns) £rj?§fe 
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m&<D&mk&3\zi&z--ro ^^y^-r^mmm^ mmmzte&mvt-v-^h 

[0004] TLRlte, bVT^MkVtf^/^nZMt&l-Z (mx.lt, J. Immunol. 169, 10-14, 
2002#J$)o TLR2KJ:. -^^R^y^CPGN) x rnm&tehVTisMkVtf?y<? 

Trypanosoma cruzi) <DGPIT>-^— (^ilX-ii. 
Science 285, 732, 1999, Science 285, 736, 1999. J.Biol. Chem. 274, 33419, 1999 
, Immunity 11, 443, 1999, J. Immunol. 164, 554, 2000, Nature 401, 811, 1999, J. 
Immunol. 167, 416, 2001. Nat. Med. 8, 878-884, 2002#flg) o TLR3te, RNAlM 

sv^cd?^ y-^^;v\z.^\ ^xmtt-rzr. mmRNA(Dmm^m^x^ ^ (mx.it. 

Immunity 11, 443-451, 1999M0 o TLR4te, ^y^m^m^mmmK^^m 
J3g®-e^y^y^^7-TK(WTLPS) (D^W-Xfrft (fflx.lt. Nature 413, 
732-738, 2001. J. Immunol. 162, 3749-3752, 1999#$0 o TLR5J3:, MU<D^.^(D 
?^/<?Wf&ftX&%77i?^V>&mMir%(fflx.^ Science 282, 2085-2088, 

i998#io<> tlr6«, ^riy^vtcv^^^m^mmir^mi^mt^thx^ 

«9 (fflx.lt. Nature 410, 1099-1103, 2001MQ , TLR7«, W> 'A ';V^(D^mt^ 
^T*fc6^^y^/y>'^TOc7)M^#:R-848^|^i-§^^«i?)TmMT'fe?)( 
fflx.lt. Int. Immunol. 13, 933-940, 2001#f$) o TLR9{"±, BM^M<D0^/U^C 
pG^—-7 (5'-Pu-Pu-CpG-Pyr-Pyr-3') &m~fZ>DNA(D%:mfcXfo% (fflx.lt. 
Nat. Immunol. 3, 196-200, 2002#M) o 

[0005] tlro^i^i ^y-rsvfcmm&i*, tlrc9$bj§&®^<z> iz-vm^fcx^ ^5TI 

RK-*4>-lZ£mmtSti% 0 MfC#^fc5MyD88t£te, TIRh^4>R^^ 
M>&hZ> 0 MyDSS^T^R^fVte, IRAK-l^IRAK-4^, -£<£>fi&£>'7^K^ 
4^%^t?fr^bmKtf?m'fZ>mK ! &mb£nX\,^ (Wx.lt, Nature 408, 
740-745, 2000. Immunity 7, 837-847, 1997, Moll. Cell. 11, 293-302, 2003#flg) o 

tirr^^, ^<Dm<7)TmvM>^ts^mwy.n.T^^-tr.mw^ : mm 
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fc?. Immunity 9, 1, 143-150, 1998#fiS)„ MyD88^ti^^^CjoV^ 
TLR3Vtf>h*XfoZ>#}) (I:C) J ^TLR4«mi-6y^>'K-efc5LPS«. IFN— 

0 ^(D#^ojt^T-<^^m^^j^c-r6„ ifn-)3 <Dmm*. mvummvf&m, 

•*\ ^tlizm<IFNmW&te*<D^%5\%&^-r mx.lt. J. Immunol. 167, 
5887-5894, 2001, J. Immunol. 166, 5688-5694, 2001#flg) o ZL*hh<DWgkU, TLR 

mt^^b/cMyD88^#6<]Sg&^J:«9«^$^-^^^bfCo <£T<DT 
LR^^-r^MyDSS^^Wv-^/^^^OiNF^I*^. fc:J?,V>ffi&;h, 
fc, TIRKpH'^^tfT^y^— -efeSTIRAP^J;9ti^$tl,5(^lx.^, Nat. 
Immunol. 2, 835-841, 2001, Nature 413, 78-83, 2001#J$) o TIRAP^fl^^tt, 
TLR2&UvTLR4^t-SMyD88^#^^^/V^^^©^tt©^^b^ 

^(DmOTLR^^fLT^^^Ji^ofeC^J^fi, Nature 420, 324-329, 2002, 
Nature 420, 329-333, 2002#J®) o 

[0006] Myu88#mwm^y^Bmm&<vmmtefr*mn^\, ^xnm ht^t^x 

W£V^S, SUOTIRK^HVSrg-if^HK TRIFO$Tfc&l^(0!l;U;?. J. Immunol. 
169, 6668-6672, 2002. Nat. Immunol. 4, 161-167, 2003#$O J $\ Z.<DMfcW^. 

D88^#^^^/V^^^^^M^^#J^fcUTV^r^^pj^^3i 
f£o1t(ffl%.& Science 301, 640-643, 2003, Nature, 424, 743- 748, 2003#fig) o £ 

bic i£¥©f?5tj;!)> 2m(D0mmm « b^-t— if (ikk) , -r^*^. ikk- t 

/IKK £ _K.OTBK1/T2K^ X TRIFtfBStfMBU IRF-3£?£tfrffcU ft^l^I 
FN- & (Dn&&3\t&^1r~ttfmbfafcfj:<>frm7L&. Science 300, 1148-1151, 
2003, Nat. Immunol. 4, 491-496, 2003#flg) o 
[0007] m&&X\ tH^-MC^T, $e>^2ffiOTIRK^r^-^tfTy^-^|^^ 
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tlTV >5„ 1® fiSARM (SAM\?M>-BLTfARMVM>&*£t??>/<?n (SAM 
and ARM domain-containing protein) tf>B&f§) iPTOtl/C***), TLR/ / IL-1R>'^ 
/l^^te:tett5*<0£S^Bj«fBtt, ^W^-CWtJasV^C^^tf, Genomics 74, 
234-244, 2001, Trends Immunol. 24, 286-290, 2003#J$) o t>5lffi«\ TRAM(TR 
IFgSjgT^^—^H^TRIF-Related Adaptor Molecule) <D»&f§, SU^TIRP) "Cfc 
<5(WU£, J. Biol. Chem. 278, 24526-24532, 2003#J$) o ZLft~§iX<D4^\?h*fr%r 
te x TRAM<Dm$T&)$&2iL&. MyD88, TIRAP&OTRIFtf? <£5&NF- k B^tt 
fclTZZb&Ti&Vtto U>*V£&b. TRIF£teM&»9, IFN-0 ^n*- Sr^tt 
fbUto&»ofc. rO^^^®(DK^Vh^^^M^«, IL-1R^LTNF- 
k B^t^fb&Pl^Uta^ TLR^LTfOTWU^ofco rjxtt, TRAM#, IL 
-lR^LfcMyD88^#^^^^r-/^^gS(-^V vt\ #MW*TW-^y 

[0008] *»M©f|jBtt, TlB^M^^TmYmmr^^-^^mX^TRA 

[0009] *«M#e>tt. TRAMXm^VX&ftmU TLR/lL-lRv-^l^ii^^;! 
[0010] TRAM^a-^^fi, TLR4^^i~§y^f^K{^^LT, lMh#-fV<Djgt£ % 

^rOflllOTLRy^K^^i-L-C^ii^^^^ofCo $£>IC TRAM^S^? 

joV vT\ IFN— 0 ft»3t^&tWFNSI«at^©TLR4Sr^b^mttia.* 
Stufctf*, TLR3Sr^bfc^mttPliF$*v5i**ofeo SNIiart^^/veaKliBU-CW: 
% TRAM^^^C^T, IRAK-l<£>LPS£p2gUt S BJJ^^fb^NF- k B 
m&fc<DWMftte^*?b (intact) "Cfcofco U>>UfctfS£>. TRAM%ifeMmz& 
V^. IRF-3<©^teW««>feiv*\ /Ky (I : C) \Zij&®tmiibhM:i*<>1ti>i 
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[0011] TRAM^tS-^^-^T. IRAK-KD g By>^MliJltfNF- ic BE^bOflJ 
Vtcm&teffi'PlstCo TLR4&mT.R3£^LfcMyD88##;##J&8&^ 

^4h^>4^m^-r^a^ Myu88&{frftmm&<DmmktimbfrK ! &mb& 

tl/TV N <5 (Science 301, 640-643, 2003 x Identification of Lps2 as a key transducer of 
MyD88-independent TIR signalling. Nature, 424, 743- 748, 2003) 0 Lfc^oT x TL 

R4(D^y~r/vmm(Dm&. ^mm^^h^^m^-f-^tcmz^ mydss 

MyD88##;##J (TRAM/TRIF#;#tfj) »»© W*«rflH4-ft: 

R5&OTLR9tf>>^/i^^5&-ete, &mm&&v-'( b#4i/*mmirz>tc$> k 

ttMyD88ft#6<jftB&SrfiH4'fb*r5^»t"e+^"e*>5 (Science 282, 2085-2088, 
1998 x Nat. Immunol. 3, 392-398, 2002 > J. Exp. Med. 192, 595-600, 2000^ Curr. 
Biol. 10, 1139-1142, 2000) o TLR4is?^/l'fcMtmfcffi&&y-'(hJJ'(>%:m& 

-rzfcV) ^ MyG88^&om^RxrTRiFm^mm(Dm^mmt^^m 

\^Z>TIRVM^%^teT -t t£t>t>, MyD88, TIRAP, TRIF&OTRA 

[0012] U±<Db#><9, TRAMX&^rVXi^ TLR2, TLR7, TLR925LIHL— 1 j3 <7)Vtf^ 
K{^LTf*IEa^^^Ufc^ % TLR4^^^§y^K^^LT«MyD88 
&&&ll&&<DWtil$&&\JZ 0 TRAM^Cii-^^li, TLR4^U/cMyD88 

fr&mfixtr— v<Dfemz.mjto z.<D&smz. tlr3&otlr4<dp^<dv-^ 
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(Dm^it, TRAM^\ TLR4v-i/-f /V^^OMyD88^#^)^SS^#^^^- 

[ooi3] &mwti. &±<D&&iz.m^^xmf&ttizm<>tc.h<Dx»&% 0 

[0014] 1~ti:£>1b*mmte. (1) %k&ft±.(DTKLFmmTy7'*-ft* (TRIF-related 

adaptor molecule jTRAlvDiHS^tD—gR^^f^^^^^b, W ^SU^ol ^3 

flb4£K>> (2)PGN, R-848, CpG ODN^^t*T\ L,PSfc7ffo&&XhZ>Z.b& 

m^i-^TLR4^^^y^>-K^^i-^^<Dffi^^«x{*^^j#>«c>^y-- 

-V^Br^ (5) (l)-(3)CDV^^^-IB^<D#tMb^l^. $tf&^SC^ TLR4 

[0016] [MlflllHtefchTRAM(D^i3— c=^^3OT|$»-3«\ MW^lft£-r5-^*Tra 
mil^T-^ii^i-ia-efcSo (a)thTRAM, TRIF, MyD88&OTlRAP<75#| 

fd 0 DD S ^Kp<^^;TIR n TIRK^lVo (b, c) 293^3113(3:, 1 \i gOTRAM, MyD 
88, TRIFX XX^-yf^T^i — y <^ r ^' — , RXfO. 1 n g(DNF- k B W?— (b) Xlil 
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FN— /3 l/n^E- — & — ;Vi/~7zcy — — & — (c)£r— B#tfH£=i -Yyl^^y^y^y 
bfc 0 h9^X7=.^>3>frtb24mm&, jVi/-7=.y— HmVk&mfeUZo (d)Tram 

tlfcmftte^ =3-Kbfc^y>-^i- 0 ^JP»^:B, BamHIo (e)^n^ft:o 

ttJU BamHI-e^^U (d) }^bfc^#tt6^b^n-^fflV>Tm^»J^ 
jW> 'M^y^fi?— ^aV^rfT^ofCo 1Mf>^nyMcJ:9, m£M.'*r&M+/+ 
)^«^— (D7. 6kb^VK^ ^^^^!>^(-/-)^(*2. 4kb^^Kj&S, ^ 
oS^#^(+/-) m^M^^Kas^frfCo (fJttTOAM^Srffl 

[|g2]&2|gw\ tram^«$Mc:JoV^ iL-i^3£j£^te^*^T-fc5^£r 
j^EI-cabS, (a) 100ng/ml(£>IL-l 0 XtelO/* g/ml£>LPST\ 
S:OTRAM^»^^(7)K^^*fflJia^iJ^:LfCo 24B#BB«, _bi*«:lH|JKU ELI 
SA{££5IL-6#^£tT&ofc„ fE^jitfi, 3lHl(0¥i^±SD-T?fe^ 0 N. D. , ^ 
m-fr-fo (b) 100ng/ml<DIL-l j3 "C, ffim*i^^BJ^^IE^^^rafiJ^bfc„ gftl 
ffi<»«rWS4U NF- k B^WMW^n— ^Srffiv^, NF-k B DNADS^fflSr 

[03]^30tt, TRAMjkiS-^^&fjS, TLR4^LfcMyD88#;##lj&^<D 
^^i-m-efeS 0 (a) TRIF^cli^^X tt»^^^©J«JB^^n7T— 
(C^J-L-C, #J$i3r-5-;l&V^\ 30ng/mlOIFN-Y tf>#£ET-e, 10/ig/ml 
©^TW^^CPGNh lOOng/mlOLPS. 100nMOR-848, l/iM©CpG 
DNA-efiJ^L/Co 24^rfl^, TNF-a&tnL-6##fOfc£>^ ELISA^£«9_b?it 
^[eURb/Co flE«CO|it«3|ElO^±SDT^o N. D. ^tfHrfo (b)flfte^n 
77-^, 30ng/ml<DIFN-7 (D^T"?, IB«W>a^©LPS^24l#rai|flJ»l, 
fc 0 ±fit£JSV>T, TNF-a , IL-6^mL-12p40^ELISAT*S"j^bfCo lBtt«>fli[ 
i33m<W*&±SD-e£>;5 0 (c)LPS, R-848XteCpG DNA-r?i|ajafcLfcJKijiW!a«> 
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mMo lEicOii^OLPS, R-848X^CpG DNA"C, BmJfa&24f&fSLmmi,1to 
St53i**, VV^-U*- Va^!^*— -ea'J^bfc„ (d)10)Ug/ml<Z>LPS, 100n 

mm*b36i$m&. mte&wMu t*^>*^cD69^#;m^cD86fci#: 

(Dy^hV^T (Cell Quest software) FACS CaliburT?#*Jfbfc 0 

[g|4]04Eltt. TRAM^iR-^^&tfS, TLR4£^LfcMyD88#^##JjS^ 
O^bV ^«^i-|H-efe5o lOOng/mKDLPS (a) Xfc50 /i g/mlOtfJJ (I : C) 

*$*Vfer.i:Sr^-t-H"e*>5o (a, c) 50 m g/mltf>*Ky (I : C) Xtt (b, d) 1 ju g/ml 
OLPST% lKv^o77-^(a, c)Xttlft«iHI^»IJia(b. d) ^tt^ttlBife^^ 

$M) ^tWUc (c, d) o 100ng/ml<£>LPS (e) Xte50 m g/ml<D#y (I : C) "C % 0 
E^^o^r— ^ (e) X JSWiii^^M (f) Sr-tii^etblBftoi^ra* !l*Ufc, ^ttW 
^£P$SU NF- k Bl!:#||W4^o-^V^, NF- k B DNAM^fflSrE 
MSAT*j£4Ufc. (g)^IRAK-l£t#:£rfflV^ LPS^jW»bfe^n7r— 
^#f*$«Wj:ot -iVfc'hn^— VTv±^X\ TRAK-KD* 
i—^^m^tc (_h) o ^tIRAK-l^-t?PiaS«mSr^nyhbfe(T)o Aut 

[0017] ^^<D3i^Kh^v'^^#tSO#tMb^^bT{i, TRAMjt^T-^)— fPt>b< 
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bmMX&MmzUm£tiZ>i><DX\tt<, TLRA&mffiirrzVtfi'b'bL'Tfti. ± 
Mycobacterium tuberculosis) MM^O. i?7J>>Wi&MMfaMm-fr%r : $:&\7F~t'Z>Z.btf 

[0018] ^BJ^^v^T^^#^4^«.^y^K^^J;s^^^i-^^x{*^^*: 

mwtm\^<n^<DRfcm$i&Tvx\s^j)\ h^mm^nx^^^^ ? 
^y^mm^^^\fb^x(Dmm^mif^t^x^ 0 

[0019] ^rb-C, K&tfZ^>b*b*i/ls*l&m&^/>&KbmWbVX}^ ^>-Kh 

T^J&#t£-e&<^ TLR2(^y^K-efe5PGN, TLRgcoy^K-efo-scpG^-y^ 

^-^v^l/^KCCpG ODNh IL-1. 7^h^"7^^y(PHA 

), TLR30y#>-K-efeWyi:C. TLR7y^f>-K-Cfe6^^^R-848^b-r 

tem&&x&zi¥KbW}m&mif zzt&-?$. Mcftmaz, TRAMmm^mm 
tm&fo±xxmi,tc&\ibmmzm?zz.bfrx%z> 0 

[0020] t-*5V vt, TRAMit^^-Omtfe^^^bfcglj^^b-c^. TRAM-/-^? 

^oftn, ^j^^TRAM»eT-(D^^tg^jib^75/h^(DS# g mm*mm 
-tz-t&xzzo ^rLbTRAMmte*<Dmm&m&xmvtc#tmmbisXi^ * 

b&x%z>mm.<Dm±mbmz.m>z. b&x%z&x&&L\, \ a^sTRAMinsT- 
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[0021] tramji^« % -rvxmB^'rt '^—^TCRmm^mm^ m^fiitm. 

^^i^K^^^^TRAM^^^S^^^t 2 — Zf&Fft^^X^?}) — ~l/J?~$~ : £>ZLb'£fiX 
m^m&^ 3 ' M^MK^TVTh^y^Ayy^^h (DT-A) 3t^^¥M— 

/i>^^/i'X<D^ji/*-)-—g (Hsv-tk) mte*m<7)MfcttmAi-z>z.b\z 
[0022] z.<Dftm£titt— ^^^^—^mmtu ^■^b^^—^a^mM.m- 
frb, G4i8^>^xnfT (gano m<Dtt^wmz£vmmmm : x.&&^tc 

i^5ri:(aot, *mw<DTRAM-/-^?x$:ftm-rz>zbfrx%z> 0 ^fc, tr 
AM-/-^^izm^x, TRAMfr^m\yx;\,^fab*?fr&mmir5xmbuxfe, m 
x.^ ±m<o^m^xmhntz^^hi(NA^mvx/-^y^ybmmi' 

XVm^tcV)^ *fcr<D^^^^{t^TRAM<D^m^^«^^^^h^^J;«5f3 

[0023] ^ffl$^cTRAMV-^!>^^^#y^i/K^^^bT^^T^^^« 
, ^A^tt0<D^^^J|g^^T^SLPS^TRAM-/-^'>^COm^ 
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<,M^^i^y- ~>y&m<Dmm<Di&m&uTfcM&mfx® l m-rz)o 
[oo25] *mm<o^/vmivmmfrbnbtiz>^*v7T—v. mmm^iam^m^ 

[0026] JilE^^n^r— ^ WI!ijifflJ!a^^^Jia^43{t5m^tSO@Scoa'J^-W 
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NF-a , TL-12^(D^hM^<om±M J ^. NF-ie BODNAHS-^f^ffl^S^Sr 
[0027] ^P^OTLR4^S^^§y^KX{i^^^^^^i-^^0{Sii^!ttX« 

&x%% 0 tt^tibmm&zm\<^^ffim^<tefem*miz.&\^xtt. m^mn 
[oo28] ur.n^Rxf^m<DmK^titcmmm{^^mm^^Mci^mimmi-^ 

%nm i 

[0029] (4# g OTIRKtHV^" T^Zf*— TRAM© |^) 

V^tpTy^^--efe-5, TRIFSrl^l^bTV^O. Immunol. 169, 6668-6672, 
2002) (g|la) 0 Z.<DftVf<£>m^ *&W#btes WKDTJRFM^&^tfft^&mfe 
VtCo Z.<Dft^<DTIRh*M>tZs MyD88Xf*TIRAP<DTIRK^^tit^b-C, TRI 
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F<&nRh*M>\ZttVX£Ql&\t^m&&&Ut 0 ^(Dft+vmfc+te. 235aa£r=* 
— Ki"*708bpO»|Rffi«Sr^rLT*$?), TRIFlBigT^^-^ (TRIF-related 
adaptor molecule) trlC^i-^TRAMirbT, &0C&Xfto££tl1t(T?±^>a>~}- 
AY232653, E'J£TIRP(J. Biol. Chem. 278, 24526-24532, 2003) ) Q 293^3 

£JfctfrrSH£*2P"CW:*>ofca 5 * NF- k B#i##j:/n^r— RXMFN- 0 ^n^e 
-*-&igtti{fcUS:(ISlb, I3lc) 0 

mmm 2 

[0030] (TRAM^Ct|-^!>^(Z)f^^) 

#&3te^^&^~*~Ub(E!le) 0 #ct£, ^n^^^^SB^*T 
. Tramit^^-OM^m^m^^Ti-ST-^^^b/Co TRAM^iS^**^ ^ 

fc^RNAi^U if^P^h^^fr^o^ TRAM^tR^^lCjoV^T, T 

otdfe^ Tram5tfcT-tf>^S^£«9, TRAM*>v^JCtfS3I^L&V 
tbfc(01f) o 

[0031] (TRAMJ2, IL-lRiy^/MS^^gi^LTV^V^ 

ifrSTT? tfMVfcfr-nflr^C £0 , TRAM^iL-lR^-r^>MyD88^#^J^^ 
IS-^bTV^-S^^^^^^^ofcifcfeO. Biol. Chem. 278, 24526-24532, 2003), £ 

1*. TRAM^iRim^v ^TIL-lRix^/^^^^c|^^^$ ) §J5 i ^5^ i ^ov vc 
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Wm&mjfo(MEF) K£ZIL-6<Dm±\Z.O^Xs ELISA-C«iJ^bfc(E!2a) 0 TRA 
M^MEFtCfcVvr, IL-1 0 £^LfcIL-60S£tejE^fcofCo ^ 
93#£>fct, IL-1 j8 (CJ&^L-fc, NF-k B&r^NKl(DfiH±'fklCOV>-C^*ffbfc(H 
2b, B!2c) 0 IL-1 j8 -eJBiafcbfc^^), »£MMEF&OTRAM^»MEFtf>M# 
ICfeVvC* NF-icB&tJDNKlCiaHftriiaiSftSr^U TRAMtflL-lRSr^UtV 

[0032] (TRAM^ti-v^^joitS, *L<|^^$ttfcTLR4^LfcMyD88^#^# 
) 

PGN, LPS, R-848, CpG DNA^tl* JfeTLRU #VKlO£#Ufc, Bg 
^^n^ T — ^ ££TNF- a Xf*IL-6^<D^^f||g^-rh^^<Djg^^O 
V >T##f Lfc 0 PGN, R-848X«CpG DNA^JSfcLfc^*), W^-^e^t— 
i?RXfTRAMX^?v7T— i?<DffijyX\ l^*OIL-6X«TNF-a SrS^Lfc 
o Ld>L^S^ x TRAM^:ajNBJia^*5V^}*, LPS|JtlCJ[£;f Lt, lfc^t£lMh# 

##jCTNF-a , IL-6&mL-12p40£jg£U5:(El3b) o ^(C^LT, TRAM 
%L&Mti&lZ33tfZ>LPSffimz£.Z>TNF-a. IL-6,£.mL-12p40£>jg£f3: > ^L< 

[0033] LPS, R-848X«CpG DNAcDjfflJ&la&^Uh, J»JNBJ^O^i?»(CoV NT 

Lfc„ R-848 / S.t^CpG DNAt^fLT, ^^S^^&tH'RAM^cS^!) 
*©Jttj&M&©l#jrett % IWIC#J^fgfe kfrfc 0 Lj5>Ufc;5S£>, TRANOcttJPMfflflS 
ft, LPS*!l»^^-LT^F^^Ji5BSr^Lfc(ia3c) 0 LPSX^IgM^ 
TfflBKUfcflL FACS^J;*), B220^J»»^CD69^tT^CD86O^ffi^{^ 
oV^^L-fco ^IgMiaft^/fc^LT, »£^B220|^tt»&OTRAM^tRB 
220^»(DM^^, CD69 / S.U?CD86cOT^7 P U^W— ^yiCoV ^Jtlfe 
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[0034] (TRAM^-x^^^T, TLR4^LfcMyD88#^c#^Jit^^mSr^ : b< 

TLR3y^f^KS.OTLR4^^-r^y^^Ktt> MyD88#^#^)0^:^*5V vt, 
lFN-j3 ©jg£&BMSU ^^(D^IFN^3t^^ L ^m-rSvli:^0^^^^:^oTV^ 
§ (Immunity 11, 443-451, 1999, J. Immunol. 167, 5887-5894, 2001, J. Immunol. 
166, 5688-5694, 2001) 0 TRAM^iR^^^{*, TLR4^bfcMyD88^#^^^ 

m^tco J— 1f^ns/h#*ft-J;^ »^M^!>^-OTRAM^ti-7^<^^^ 

#MS5feDCiC*5V^T, LPSte, ISG54, IP-10, RANTES, MCP-l^OIFN- 

^mwMB^RmFNmmmB^m^mmvtio u^ue^, lps^^u; 
6r^«^<D^m»> TRAMxmmmas\, ^xnm^<mm^nx^ ^ (m4a 

am#>btvtc(m4b) 0 Z-flh^f—ZU, TRAMtf)^^, TLR43r^bfcMyD8 

8^#^#fcltT?{i^<,MyD88^#^^^^-L-C^#^ / S.^i-^^^ 

bfc 0 

[0035] (TRAM^^^^T, TLR4^bfcMyD88^#^Jv-^/^^f^ 
fektb&^ofc) 

IP-10 mRNAOLPSp^li, Statl<DS/^/MK^t£^#U-CV^ 0 

Immunol. 163, 1537-1544, 1999, J. Leukoc. Biol. 69, 598-604, 2001, Nat. Immunol. 
3, 392-398, 2002) 0 »4I-7^o7r- i^Ti*, Statltf>701Yte, LPS£2Bf fSflJ 
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[0036] #cfc % StatKDP^^b^iFN- 0 {^#LTV (Nat. Immunol. 3, 392-398, 

2002) Ztfrb. IFN- 0 ^^©K^i^S^^nS^^e^^^JStt^tCOV ^ 
XM^tCo te^Eg^-efeSIRF-3«, LPS^.^y(I:C)^bfcIFN-j3^{C 

TRAMXm-*VX<DMmz.&^X\-Z, LPSfli#te«fc5IRF-3©fiHkffcra££jfc 
^ofc(IH5c) 0 -ttbJC^tLT, TRAM^ti«^, *tfy (I:C)-C|Jtt5i:, MM 
*ffl»ttt£LT, mUm<DTKF3~mffl&f$&&Utm5d) < > LPSftig^SStat 
l<DT^m^tRmBF-3(Dmmti^MyD88K4¥i^^Xh^t^ib. Z.tlb<Dy* 
— ^te, TRAM^ii^^&Vvr, MyD88#fe#lft^^MSjijgj£OTLR4 

V^5, TLR4^bfcMyD88#^#Wv'^/^^fi, IRF-30^14>fb(^Px.T 

, NF-icBett^b©iiigffi«r§i#jei-r 0 LPs&immRxf2mmmwti,tc&h, m 
&.mmi&<DNF- k Bmmttz&feLx^fz,, TRAMxmmmz^^x, lpszwi 

mi^ftNF-K BiDfSmtl*. mWKD&M. (early time point) (10#\ 20^)Ti*iE^ 
XlbitctK '&MV>&f& (later time point) (60£\ 1204^) -Cri^^^., TLR4 
^LfcMyD88#^#6«J^^/^^#^fc5NF- k BEH4>fbtf>jgS£fBj&S, 
TRAM^H^^^feV ^-C{i*L<«?fefc>tLTV ^^i^bfc (®5e) . JtflKMV 
T, TRAM^««Ti3\ (I:C)Srf|^LfcNF-K Bmmt&jE1%X&Z>Zk& 
m&btlti(m5i)o & E.y^mfcRTMMlZ£Q&to£ti1t£5l^ MyD88#C##J 

is^MsmK£»&gwirt-&k* jRAK-i<Dmmt&$iKz>(m5g) 0 tram^ 

tfrfbSr^U TRAM^ft-^^^*5V>T, TLR4Sr^bfcMyD88^#W^^-^ 
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MMM 7 

[0037] (^7^K) 

ELAM-lT'o^e- SjfetfVl'S^a^— -^VxK— 7°7^K(NF- k B/Vv- 
7x7- t?W?— ) Dr. D. T. Golenbock£«9t^fc£;ixfco -v^IFN- j3 :As 
■=E~ /W/7x5- ifVTK— PCR^J;«9 N ^HU^#^ (Immunity 7, 
837-847, 1997)©»0lCflSKUfc. Flag^^^^^fchTRAM (Flag-tagged human 
TRAM) £pEF-BOS^*— KJm— xZsjTUt. TRIF&T^MyD88<D3!31/<^ 
— it, XttikiJ. Immunol. 169, 6668-6672, 2002)|Eft^^MV^c o 

[0038] (/Vi/7x7- tfl^K— Ty-k^T) 

— — T5/"fe^l'i/-X"7 1 '^\(Dual-luciferase reporter assay system) (Promega%L§Sj) £r 
JBWT\ Immunol. 169, 6668-6672, 2002)|B^^il«9SiJ^bfc o foUM^k 

LT, ^9;1^7x7-f (Rennilla-luciferase) Wztf— it^^- (50ng) SrftJBL 

[0039] (TRAMXm^X&ftm 

(ES) ^BJia (E14. 1) ^TaKaRa LA TaqTM (TaKaRattBD £rffl V vTPCRtC XVftl 
WLfcyVADNA^^, Tram«e^?r^fltL/Co *~ m^^- te, TRA 

^^-^W7A^{^A^^^t-J;9*llbfc(|l|ld) 0 *^^^-y^^ 

^ES^tptCh^^^^^aVL/c^, G418&t5^V^ntrTtC® 
^tt^t-iiittnn-- SriSIRU PCR^iMf^n^h-C^y— s^fcfirfc 
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Hlfcftl 10 

[0040] mm) 

R-848te, H&&&$?'Y'*y=-'i~i?~- . (Pharmaceuticals and 

Biotechnology Laboratory, Japan Energy Corporation) <£t)8§#££tWcio CpGzfrV^T* 
tti/5t.?U3-3 L V&X%k(.Nat. Immunol. 3, 196-200, 2002)!Bifc©»9teW§llUi: o 

(Salmonella minnesota)Re-595<£>LPS, S. aureus ft 5fc<DPGN N t£bXf\&ffl) (I:C) 
Sigma*t\ Fluka^hAT^Amershamtt^^^tT/^^AbfCo ^^JNK^ift:^ 
l^fc*>^StatlStft:tt % Cell Signaling Technologyf±J:«^AUto £iJNK1£t;#\ 
faStatlfai£RTJffi>T?^>'$iifct£s Santa CmzftMVfoZo -^*TRAM<DT^/ 
^219-~232^*j-L-T, tfy^n— ^^tTRAM^t^^libfCo #y^n— -^vMRX 
RF-3$ft#:JlU^IRAK-l^{fcte\ 3Cifc (Science 301, 640-643, 2003#j$) fBft<£> 
iMDTffco^io feilgM^t^^-tlf (Anti-IgM antibody analysis) F£„ Jackson 
ImmunoResearch Laboratory J; 9^ ALfc FITC^Ugk^h^T/hTtf v^. PE^^fet 
B220^. \f^-^^m.CD69^, ^CD86fci#&tmi-Ab*n:#:j3\ 
Pharmingen ; fcfc$Sl~e&5 0 

%mm 11 
[0041] mmmmm-^Y^^^wm 

IS^PGN, LPS, R-848XteCpG DNA"eit^L^(!>^/^^5X 104&BJI&) 
o ^i^fpOTNA-a, IL-6S.mL-12p40(D|i i g^s ^cf^o 
T> ELISA-eSU^Lfc (TNF— a &mL-12p40teGenzyme*±$!i 
, IL-6teR&D*±iSD„ 

«fc0S 12 
[0042] (^j&BJ&Oi^&t*^) 

lOng ml-KDGM-CSFSrffiV^T, »^^^XfiTRAM^:S-^^0#M^l 
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H»J 13 

[oo43] (Bm&ummmvmm) 

$HfcUt> ^kffli»«?ft(10ml/W)tt % 400nM<DEDTA£^frO. 25%<DhV^ 

MMM 14 
[0044] (ttft^gw£&*r) 

Jtl&^n^T— i?&TfB®m&mmi X 10 6 )£, lOOng/mKDLPS&U^Oju 
g/ml<D^y (I : C) T\ •t*L^HIB«©^rajW»U^o t»£*f§gU 

n&ftWltefrtf. ;£Sfc (Immunity 9, 1, 143-150, 1998)|B^M«9^— V?*?Hr9 

MMM 15 

[0045] mmm(Dmmr^±^) 

JPMM&(1 X 10 5 )£r, iElK<D^gtf>LPS. R-848XteCpG 

DNASrfflV^, 24B#Hai#^U u c 0 ft^012B#[!9te:. lv^D^y-0[3H]^ 

(Packard*^) -CSUJfeLfco 
16 

[0046] (^^^^nyh^WS-W^hn^— fTyt-T) 

Ifilffi-r^o^T— ^(2 x io 6 ) , lEGMm^HMa (1 x 10 6 ) %.X$Bfflm&®lffo (1 x 10 
6 ) Sr. ^n^lOOng/mKDLPS, 10ng/mltf>IL-l j3 ,&T^50 m g/mlO^y (I: 
C)T\ fdM^mmMWc^f^ ^<D^ 1. O%<DNonidet-P40, 150mM(DNaCU 20 
mM<Dhy^-Cl(pH7. 5), lmM<DEDTA^0^nrT- if RiFftftr^M 
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Roche Diagnostics^) Sr^t? ^M^ffim*^ a^5l«Jffi&«A?L-;fc, M^ft? 
^^SDS-PAGE-e^ft?L, PVDFj^(Bio-Rad*t§£) iZ&Ut, ti*1)>Z>m&ftfe<D 
^t^"C!/n^hU x ^i^XJtzA^^^^t^^V'J^ (enhanced chemiluminescence system) 
(Perkin Elmer Life Sciences*fc§!£) -Cftlt-f fcLfco *WJ&*g#?ft<PIRAK-l»i4£\ X 
gfc (Immunity 13, 539, 2000) SBfl^iiWC'lVtr htrif"*— ifT^ir^J^Sy^bfc 

o 

17 

[0047] C7n-1NfMMJ-#;Pf) 

50 m g/mlO^y (I : C) , 10 n g/ml<DLPSXtelO fi g/mKD^tlgM^i^^V ^ 
200^<Dj»«£i#*Ufco *Nfe&»e>36B#ra&, SWJiaSrlR^lL, PE*^fciB 
220^i#:RTJ ? lf^-^-V#^CD69, CDSejmi-Ab^ftrClfc&U -£<D^ 
l/^hTfvV-FITC-e^febfco ^-feUTSi^BJlS^r. -fe/V^^h<Dy^h^ ; nT(Cell 
Quest software) (Beckton Dickinsonf±$g) M<fc»9. FACS Calibur-erfrflfLfco 

mmm is 

[0048] (*^tePAGET5/-fe-f) 

50 /z g/mk£#y (I:C)3tttt /z g/mKDLPSSrfflV^ Mi$^3j«&(l X 10 6 ) 

W^AGEfr^AJg&&fflL(&2. 5mM^>MJ^-CU pH6. 8, 15%<D^IHrti— ,v 

st;i%©mv3-/^) t^iM^f^, *^ttPAGE_h-e^-ii$iir, * 

(D^ Xm. (Immunity 13, 539, 2000)mM(Dmm^TRF-3lni^X^^^yh : tn 
[0049] ^^^OTP^M/^^T^h^^^O^^Kh^i/V^J^^t^^^V^thWJ^^ 

o 
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[1] ^"fe^-hOTRIFMiSTy^—^-^- (TRIF-related adaptor molecule ; TRAM) 5t 

[2] PGN S R-848, CpG ODN[^fttt\ LPSiZTfjfclg&X'tbZZk&ftffi.tir&ffi 

K^ffiv^, MIB#thtt^^tt^TLR4^^^y^^K^^i-^W»J^- 

M«-^^#mti-^TLR4^TO^^y^K^^i-^j^#oi£it^MX{*«) 

©j^SC^^y--^;^ 
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[mi] 

a 

TRAM : 235 aa 
TRIF : 712 aa- 
MyD88 : 296 aa 
TIRAP : 235 aa 
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[03] 
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[IH5] 
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